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(54) METHOD FOR CONTROLLING FIXING HEATER AND IMAGE 
FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method for controlling a 
fixing heater and an image forming 
device adopting the same, capable of 
reducing a drastic current change mm 
caused by the fixing heater, without 
depending on the phase control. 
SOLUTION: Right after the start of 
applying an AC power source voltage 
when the heater temp, falls to fellow 
a target temp,, in order to reduce the 



halfwave lengths as a period of the 
AC power source voltage applied to 
the fixing heater, the thinning number 
is decreased from a large number to 
a small one. When the device is 
provided with two heaters, the same 

method is successively applied to each of the heater (states a, b, c and d). 
Subsequently, application of voltage is performed with the thinning number 



0. At this time too, by regarding the successive 3 halfwave lengths as one 
period, power is applied to a first heater by thinning the waveform of one 
halfwave length or two halfwave lengths out of 3 halfwave lengths for one 
period, while the power having the waveform of only halfwave lengths which 
are used for thinning the first heater is applied to a second heater, which is 
a state (f) of applying a first energizing pattern. The state (f) and the state 
(e) of energizing only one of the heaters (or state of reversing the relation 
between both heaters in the state (f)) are alternately repeated, until the 
heater temp, reaches the desired temp, 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may 

not reflect the original precisely, 

2.**** shows the word which can not be translated, 

3,ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control approach of the fixing heater characterized by to shift 
to the wave-like impression without infanticide after adopting the control 
which thins out 1 of them, or the wave for two or more half-wave lengths 
and impressing the infanticide wave by said infanticide control to said fixing 
heater immediately after impression initiation of the AC-powersupply 
electrical potential difference to said fixing heater by making into a period a 
part for the 3 half-wave lengths which the AC-powersupply electrical 
potential difference impressed to a fixing heater follows at least. 
[Claim 2] The control approach of the fixing heater which is an approach 
according to claim 1, performs impression of a term two or more rounds as 
two infanticide, and shifts to impression with zero infanticide after that by 
making a part for the 3 half-wave length into a period immediately after 
impression initiation of said AC-powersupply electrical potential difference, 
[Claim 3] The control approach of the fixing heater which is an approach 
according to claim 1, and is considered as zero infanticide after changing the 
number of infanticide from size to smallness immediately after impression 
initiation of said AC-powersupply electrical potential difference. 
[Claim 4] The control approach of the fixing heater which it is an approach 
according to claim 3, and performs impression of a term two or more rounds 
as two infanticide, subsequently performs impression of a term for the 
number of infanticide two or more rounds as 1, and shifts to impression with 
zero infanticide after that by making a part for the 3 half-wave length into a 
period immediately after impression initiation of said AC-powersupply 
electrical potential difference, 

[Claim 5] It is an approach according to claim 1. Said fixing heater In case it 
consists of the 1st heater and 2nd heater and energizes by turns to said the 
1st heater and 2nd heater, a part for the 3 continuous half-wave lengths is 
made into a period, The control approach of a fixing heater of thinning out 



and energizing the wave for the 1 half-wave length of the 3 half-wave 
lengths of one period, or the 2 half-wave lengths at the 1st heater, and 
impressing the wave only for the half-wave length thinned out at the 1st 
heater to the 2nd heater. 

[Claim 6] The control approach of the fixing heater which is an approach 
according to claim 5 and changes by tums the 1st energization pattern to 
the 1st and 2nd heaters according to claim 5, and the 2nd energization 
pattern which made reverse relation of the 1st and 2nd heaters, 
[Claim 7] Continuation impression of the half-wave length of Nm individual [ 
as opposed to / are an approach according to claim 6 and / the 1st heater ], 
As control equivalent to the control which repeats continuation impression of 
the half/wave length of Ns individual to the 2nd heater by turns, a part for 
the half-wave length of 2 Ns-Nm individual and said 1st energization pattern 
perform energization to the 1st and 2nd heaters, Subsequently It is the 
control approach of the fixing heater characterized by repeating performing 
energization to the 1st and 2nd heaters by said 2nd energization pattern by 
turns by the half-wave length of 2 Nm-Ns individual, 
[Claim 8] The control approach of the fixing heater which is an approach 
according to claim 5 and changes the 1st energization pattern to the 1st and 
2nd heaters according to claim 5, and energization with one zero infanticide 
of the 1st and 2nd heaters by turns, 
[Claim 9] It is image formation equipment which has the fixing assembly 
which fixes a toner image on a form. The 1st and 2nd heaters as a fixing 
heater of said fixing assembly, The 1st and the 2nd switching means of 
controlling independently the impression of an AC-powersupply electrical 
potential difference to these 1st and 2nd heaters, respectively, this - with 
1st and 2nd switching means to control switching of the 1st and 2nd 
switching means When it falls from the temperature as which the 
temperature detected by temperature detection means to detect the heater 
temperature of said fixing heater, zero cross detection means to detect the 
zero crossing point of an AC-powersupply electrical potential difference, 
and said temperature detection means was determined beforehand, The 
procedure defined beforehand determines the right or wrong of impression of 
said supply voltage of a halrwave length unit at every zero cross by said 
zero cross detection means to said 1st and 2nd heaters one by one. Image 
formation equipment characterized by having the control means which 
controls said 1st and 2nd switching means based on this decision result, 
[Claim 10] It is image formation equipment characterized by said the 1st 
heater and 2nd heater differing in distribution of exoergic reinforcement in 
image formation equipment according to claim 9. 
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DETAILED DESCRIPTION 




[Field of the Invention] This invention relates to image formation equipments, 
such as an electrostatic copying machine and a printer, and relates to the 
heater control approach of reducing fluctuation of the current which includes 
the rush current by ON/OFF of the fixing heater especially. 
[0002] 



[Description of the Prior Art] Conventionally, the halogen lamp with the 
comparatively large consumed electric current is used for this kind of fixing 
heater, and there is generating of the very big rush current at the time of 
that ON. Especially when temperature of a halogen heater the property top 
of a halogen heater and own is high, the resistance is large, and resistance 
becomes small when low. Usually, since a halogen heater is turned on when 
heater temperature becomes lower than the temperature defined beforehand, 
the big rush current will flow immediately after lighting. 
[0003] A voltage variation explanatory view is shown in drawing 5 . Generally, 
when a supply power source is seen from a power-receptacle side, the 
comparatively small source impedance (Rs) 7 exists. For this reason, when 
the consumed electric current I of the device (here copying machine) 
connected to the power source changes suddenly a lot, fluctuation of supply 
voltage V occurs and the amount of [ **I then ] rapid source effect can 
estimate the current change with that rapid magnitude as **V=Rsx**l, For 
example, if the luminaire 9 is connected to this plug socket line, rapid voltage 
variation will serve as CHIRATSUKI of lighting, and will appear, 
[0004] 

[Problem(s) to be Solved by the Invention] Here, the technical problem of 
this invention is explained in relation to the configuration of a concrete fixing 
assembly. 

[0005] Pjawing], is a schematic diagram of a fixing assembly with which this 
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invention is applied, I in this expresses a heater roller and 2 expresses a 
pressurization roller. Thermal melting arrival of the toner image can be 
carried out on a form 3 by passing the form 3 with which the toner image 
was developed between both this roller 1 and 2. In the heater roller 1, it is 
equipped in the form where the Maine heater 4 and the subheater 5 were 
illustrated, 

[0006] That is, as shown in drawing 2 , the exoergic intensity distribution of 
the Maine heater 4 have a peak near a center ( drawing 2 A), and, on the 
other hand, the subheater 5 has a peak in a both-ends side ( drawing 2 B). 
These two heaters are made to turn on by turns, and the temperature 
distribution on a roller front face are made to equalize by adjusting the 
lighting time amount of each heater ( drawin g 2 C). 
[0007] Although drawing 3 shows the energization current wave form of 
HITAHE at the time of standby, PI is a part with a big current change in this. 
As mentioned above in drawing 5 , this current change produced the voltage 
variation of the supply power source itself, and has caused evils, such as 
CHIRATSUKI, such as lighting connected to the same power source. The 
social request that the voltage variation by current change of such a device 
will be reduced in recent years has become strong, 
[0008] Although this invention offers the approach for reducing the rapid 
current change by the halogen heater used for the fixing assembly of image 
formation equipment, it is specifically easing the following rapid current 
change parts shown in drawing 3 . 

[0009] 1 The rush current section of a halogen heater (PI in drawing 3 , P2 
section) 

2 The current variation section when changing a heater by turns by the fixing 
assembly of 2 heater configurations (P3, P4 in drawing 3 ) 
In order to solve such a trouble, energization of HITAHE by phase control as 
shown in drawing 4 can be considered, What is necessary is just to expand 
gradually the resistance welding time in 1 half-wave length to rapid voltage 
variation prevention like [ at the time of rush current generating just behind 
Heater ON ] to tml, tm2, tm3, -, tmc first in the form shown, for example in 
the energization wave of Maine heater 4 HE in drawing 4 , since what is 
necessary is just to enlarge effectual magnitude of an electrical potential 
difference gradually. It is similarly referred to as tsl, ts2, ts3, -, tsc about 
the subheater 5. tmc which is equivalent to the steady state energization 
phase angle of the Maine heater 4 in this, and tsc of the subheater 5 are 
constant value. 

[0010] Since the energization power of the Maine heater 4 in this case is 
Tm/T and a subheater is the rate of Ts/T when this value is returned and 
considered to the change wave in drawing 3 , it is possible to aojust tmc and 
tsc according to this value, 
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[001 1] It is also possible to carry out moderate current change near the fact 
and an ideal by such configuration. However, the following faults also exist in 
this approach. 

[0012] The complexity on control of that the hardware is complicated and 
those setup, starting, etc, such as a timer style for deciding 1 and a phase 
angle (namely, time amount, such as **** tmc and tsc), is also considered to 
become high similarly. 

[0013] To the area (regional difference (50Hz and 60Hz)) where 2 differs 
from a power line period, another setup must be carried out respectively and 
the complicatedneas on the management to the carving is produced. 
[0014] Since energization of HITAHE is turned on in the middle in not a zero 
cross origin but the half-wave length so that clearly even if it sees 3 and 
drawing 4 , the evil of generating of a higher-harmonic current is produced. 
Generating this higher-harmonic current by the high order wave (several 
times to dozens times) of a power line period, this does active jamming as 
other device HE connected through the feeder, and a noise, and causes 
malfunction and failure. Therefore, in the case of phase control, in order to 
reduce this powersource higher-harmonic-wave current correspondence of 
inserting a mass choke coil is needed separately. 
[0015] This invention proposes how this is conquerable in view of such a 
trouble. That is, this invention is not based on phase control, but the image 
formation equipment which adopted the control approach of a fixing heater 
and this which can reduce the rapid current change by the fixing heater is 
offered. 
[0016] 

[Means for Solving the Problem] After the control approach of the fixing 
heater by this invention adopts the control which thins out 1 of them, or the 
wave for two or more haNave lengths by making into a period a part for 
the 3 half-wave lengths which the AC-powersupply electrical potential 
difference impressed to a fixing heater follows at least and impresses the 
infanticide wave by said infanticide control to said fixing heater immediately 
after impression initiation of the AC-powersupply electrical potential 
difference to said fixing heater, it is characterized by to shift to the 
wave-like impression without infanticide. 
[0017] By this, generating of the rush current immediately after impression 
initiation of the AC-powersupply electrical potential difference to a fixing 
heater can be prevented Moreover, since it is not based on phase control 
but the heater current is impressed from a zero cross origin, while abolishing 
most generating of the powersource higher harmonic on powersource 
Rhine, control hardware can be simplified comparatively. 
[0018] By making a part for the 3 half-wave length into a period, immediately 
after impression initiation of said AC-powersupply electrical potential 



,oh,a iuci AiLtu unsuMKIlUHj http://www4.ipdI.ncipi.go.jp/cgi-bin/tran.web.cgi.ejje 

difference, impression of a term is performed two or more rounds as two 
infanticide, and, specifically, it shifts to impression with zero infanticide after 
that 

[0019] According to other standpoints, after the approach of this invention 
changes the number of infanticide from size to smallness immediately after 
impression initiation of said AC-powersupply electrical potential difference, 
it is considered as zero infanticide. 

[0020] For example, by making a part for the 3 half-wave length into a 
period, immediately after impression initiation of said AC-powersupply 
electrical potential difference, impression of a term is performed two or more 
rounds as two infanticide, subsequently, impression of a term is performed 
two or more rounds as 1, and the number of infanticide is shifted to 
impression with zero infanticide after that 
[0021] When said fixing heater consists of the 1st heater and 2nd heater, in 
case it energizes by turns to said the 1st heater and 2nd heater, at the 1st 
heater, the wave for the 1 haNave length of the 3 haNave lengths of one 
period or the 2 haNave lengths is thinned out and energized by making a 
part for the 3 continuous haNave lengths into a period, and the wave only 
for the haNave length thinned out at the 1st heater is impressed to the 
2nd heater. 

[0022] In this case, the 1st energization pattern to such 1st and 2nd heaters 
and the 2nd energization pattern which made reverse relation of the 1st and 
2nd heaters are changed by turns. 

[0023] As control specifically equivalent to the control which repeats 
continuation impression of the haNave length of Nm individual to the 1st 
heater, and continuation impression of the haNave length of Ns individual 
to the 2nd heater by turns It repeats a part for the haNave length of 2 
Ns-Nm individual and said 1st energization pattern performing energization to 
the 1st and 2nd heaters, and performing energization to the 1st and 2nd 
heaters subsequently by the energization pattern of the account 2nd of a 
haNave length quota of 2 Nm-Ns individual by turns. 
[0024] How to change the 1st energization pattern to the 1st and 2nd 
above-mentioned heaters and energization with one zero infanticide of the 
1 st and 2nd heaters by turns as an option is also considered. 
[0025] The image formation equipment by this invention is image formation 
equipment which has the fixing assembly which fixes a toner image on a form. 
The 1st and 2nd heaters as a fixing heater of said fixing assembly, The 1st 
and the 2nd switching means of controlling independently the impression of 
an AC-powersupply electrical potential difference to these 1st and 2nd 
heaters, respectively, this - with 1st and 2nd switching means to control 
switching of the 1 st and 2nd switching means When it falls from the 
temperature as which the temperature detected by temperature detection 
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means to detect the heater temperature of said fixing heater, zero cross 
detection means to detect the zero crossing point of an AC-power-supply 
electrical potential difference, and said temperature detection means was 
determined beforehand, The procedure defined beforehand determines the 
right or wrong of impression of said supply voltage of a half-wave length unit 
at every zero cross by said zero cross detection means to said 1st and 2nd 
heaters one by one. It is characterized by having the control means which 
controls said 1st and 2nd switching means based on this decision result. 
[0026] In this image formation equipment, said the 1st heater and 2nd heater 
differ in distribution of exoergic reinforcement preferably. 
[002)] 

[Embodiment of the Invention] Hereafter, the gestatt of suitable operation of 
this invention is explained to a detail. 
[0028] It is as having mentioned above with reference to drawing 1 and 
&awj__2 about the outline configuration of the fixing assembly to which this 
invention is applied, That is, the light is made to switch on by turns on the 
principle of two heaters, the Maine heater 4 as a fixing heater, and the 
subheater 5, and the temperature distribution on a heater roller front face 
are made to equalize by adjusting the lighting time amount of each heater. 
[0029] Although the energization pattern to both the heaters shown in 
djMgj is not based on this invention, the meaning of using two heaters is 
briefly explained using this energization pattern. 
[0030] At the time of standby without ***♦, as compared with the subheater 
5, energization of the Maine heater 4 is short to the appearance shown in 
ifflgj , and mutual lighting of both the heaters is carried out Moreover, it 
is at the **** time, and in the case of the form of small size, since the latent 
heat near the center of a heater roller is taken, lighting time amount of the 
Maine heater 4 is lengthened, thus, the time of standby - every modes at 
the time of a copy etc. - mutual lighting time amount - changing - the 
heat distribution on a heater roller - homogeneity - carrying out - making 
- especially - the case of small size ****** - 8 part for the 
non-paper-feed-section on a heater roller - that is, (part near both sides), 
an unnecessary temperature up is prevented and damage by the fault 
temperature up of the bearing of a heater roller edge or a drive gear part is 
prevented. 

[0031] With the gestalt of this operation, it is going to obtain a result 
equivalent to exoergic control of such two heaters, inhibiting rapid fluctuation 
of an average current. 

[0032] An example of "wave number control" by this invention is shown in 
iajnjj . This is carried out to the rush current section of a halogen 
heater. It is the standup section just behind Heater ON, on the average, the 
rush current section is worn so that a current may increase gradually, and its 



** is good, Therefore, in this example, it starts from the Maine heater ON 
and a part for 1 time of the half-wave length is periodically energized to the 
appearance shown first at Period a at three half periods (this is called "1/3 
half wave"). Next, as shown at Period b, a part for 2 times of the half-wave 
lengths is energized periodically at three half periods (this is called "2/3 half 
wave"). Then, only required time amount may energize the Maine heater by 
the perimeter term (this is called a "perimeter term".). It does not illustrate. 
Then, although the Maine heater 4 is switched off and energization of only 
the subheater 5 is continued, the period e of a perimeter term without 
infanticide comes first similarly the period c of 1/3 half wave next the period 
d of 2/3 half wave, and after that 

[0033] namely, this - starting - the time - an average current - being 
gradual (here three-stage) - 1 hear that it changes and goes in the direction 
which becomes large one by one from the smaller one, and is finally made to 
shift to a perimeter term, and it is. In other words, in order that it thins out 
by the 2 half-wave length among 3 half-wave-length periods since there is 
most rush current (Period a or Period c), and it may be the place whose 
heater wires got warm for a while after that and the rush current may also 
decrease, it thins out by I half-wave length among 3 half-wave-length 
periods at the beginning of starting (Period b or Period d). And finally it will 
be said that it changes to the perimeter term impression with zero 
infanticide. 

[0034] Here, a reason with desirable performing wave number infanticide on 
the basis of 3 half-wave length periods is explained, For example, if it sees 
on the basis of the 2 half-wave lengths (one usual period), and it will thin out 
by the 1 half-wave length from now on, it will become the same dc 
component as a half-wave rectification wave. Now it becomes direct-current 
lighting and such a drive is not recommended in a halogen heater. Moreover, 
infanticide with a period longer than 3 half-wave length periods becomes 
sensitive as CHIRATSUKI on the character called CHIRATSUKI. such as 
lighting, at the eyes of the infanticide actuation itself and a man. Therefore, 
thinking, the shortest periods, i.e, 3 half-wave length periods, other than 2 
halfwave lengths, will say that it is the most appropriate. In fact, in 
infanticide of this 3 half-wave-length period, when lighting was actually 
connected and CHIRATSUKI was observed, most feeling of CHIRATSUKI was 
not sensed experimental. 

[0035] However, since effectiveness is conventionally accepted also by 
infanticide with a period longer than 3 half-wave length periods, this 
invention does not eliminate this so that it may mention later. 
[0036] Next the mitigation approach of current change (P3 in drawing 3 , P4 
section) produced at the time of two halogen heater changes, i.e., the change 
on another side from one side of the Maine heater 4 and the subheater 5, is 
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described, 

[0037] Conventionally, the periodic change of 2 heaters was performed to 
the appearance shown in drawing 3 the comparatively big period (hundreds 
mSec(s) - number Sec extent) so that other one side might be told to one 
degree. This invention performs this change by the view of making it even a 
limit early. 

[0038] The approach of changing in the gestalt of this operation is shown in 
drawing 7 . First, as shown in a condition Ml, half-wave length energization 
of the Maine heater 4 is carried out, and the 2 half-wave lengths following it 
repeat control of energizing only the sub heater 5 as shown in a condition 
S2. The current variation by two heater changes serves as a form finely 
decomposed for every 3 half-wave length periods as the synthetic current 
carried out in this way is shown in condition M1+S2. Since it is generated in 
a minute time interval, the line voltage variation by fluctuation of 3 half-wave 
length periods is not sensed as CHIRATSUKI, such as lighting, as a matter of 
fact If actually adapted in such a view, the change of two heaters 
conventionally it was shown in drawing 8 , if the subheater 5 was carrying out 
to the Maine heater 4 by the repeat of continuous half wave (S3) impression 
of Ns individual after continuous half wave (M3) impression of Nm individual 
like The heater change for every 3 half-wave length periods of this and 
equivalence It becomes the pattern which was shown in drawing 9 and which 
compounds energization (82 in drawing? condition) like by the 2 half-wave 
lengths in 1 half-wave-length energization in 3 half-wave lengths of the 
Maine heater 4 (Ml in drawing 7 condition), and 3 half-wave lengths of a 
subheater, i.e., the energization pattern shown in M1+S2 condition of drawing 
7 . This energization pattern is a part for the half-wave length of 2 Ns-Nm 
individual (A section in drawing 9 > it continues.). 
[0039] Next the pattern which compounds 2 half-wave-length energization 
(M2 in drawing 7 R> 7 condition) of the Maine heater 4 and 1 
half-wave-length energization (SI condition in drawing 7 ) of the subheater 5, 
i.e„ the energization pattern shown in M2+S1 condition of drawing 7, 
performs half-wave length part impression (the B section in drawing 9 ) of 2 
Nm-Ns individual. Such a repeat of the inside A of drawing 9 and the B 
section is equivalent to the conventional change pattern ( drawing 8 R> 8), A 
repeat period when the reason puts the inside A and B of (1) drawing 9 at 
one period is a part for the half-wave length of a Nm+Ns individual, and be 
conventionally the same as the case of a pattern ( drawing 8 ). 
[0040] (2) It of Nm and the subheater 5 is Ns, and that of the number of all 
the impression half waves of the Maine heater 4 of the inside A of drawing 9 
and B circles conventionally the same as that of the number of energization 
half waves in 1 period of a pattern. 

[0041] Conventionally, as compared with impression of a pattern, the calorific 



value of each heater is clearly more nearly equal than (3), (1), and (2), if it 
sees the whole period 

[0042] Furthermore, although it already said that an idea is advanced and the 
fluctuation in 3 half-wave length periods in [ A ] diifflgj and inside B does 
not become a problem, the average current difference of the A section in the 
said drawing and the B section becomes a problem. However, tf this amount 
is evaluated, the average current of A circles will serve as lm(1/3W2/3) Is, 
and the average current of B circles will serve as lm(2/3)+(1/3) Is. 
Therefore, the difference of Both A and B part is ((1/3) M2/3) IsH2/3) 
(lm+(1/3)ls) = (1/3)(ls-Im). 

It turns out that it is one third a next door and in conventional. (The 
stationary current value when impressing Im here a Maine heater 4 HE 
perimeter term and Is are taken as it of subHITAHE.) The time of being 2 
Nm<=Ns is considered by the above-mentioned case of being special. In this 
case, the number of half waves of the B section of drayfiflRi becomes 
negative. Then, as shown in drawing 10 , the 3Nm half-wave length part 
subheater 5 is made S2 condition impression, and the Maine heater 4 adds 
the wave made Ml condition impression, and impresses S tri-state of only 
the subheater 5 by the half wave (Ns-2Nm) after that Even if it considers 
this case, a repeat period is T=Nm+Ns (number of a half wave), and it by 
which the number of half waves impressed to the Maine heater 4 in that 
period T is impressed to Nm and a subheater is Ns, and is not different from 
the time of the conventional change, furthermore, Ain drawing 10' and B' - 
the average current difference between the sections - ((1/3) M2/3) 
IsHs=(1/3)0m-Is) 

It turns out that it becomes and has become one third in conventional ( 
drawing 8 ), 

[0043] What is necessary is just to think the same way in 2 Ns<=Nm. That is, 
although not illustrated, A' section in drawing 10 is considered to be S1+M2 
condition, and B' section is considered to be M tri-state. Moreover, the 
number of half waves of A' section at this time is set to 3Ns(es), and the 
number of half waves of B' section is set to Nm-2Ns, A' in this case, and B' 
- the difference of the average current between the sections - ((1/3) 
M2/3)ImHm=-(1/3)(Im-Is) 

Although a next door and a sign are reversed, it turns out too that the 
absolute value of a current difference is one third in conventional. 
[0044] At saying that it rises from the condition that the average current is 
low, by thinning out a wave in the period of the 3 half-wave length with the 
gestalt of this operation in short at the time of heater starting, and the time 
of a heater change Within the period of three half waves, if the Maine heater 
4 and the subheater 5 are switched at a rate of one half wave and two half 
waves (I period) following it The source-effect frequency caused by the 
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current difference between both heaters becomes high, and it can be said 
that CHIRATSUKI, such as lighting connected to the power source, uses as a 
result what no longer sensing for people's eyes. 
[0045] Drawing 11 is a circuit diagram for realizing "wave number control" 
mentioned above. 

[0046] The inside of this drawing and TH are temperature sensors (it is 6in 
drawing I), and this is connected to resistance R1 and that partial pressure 
potential is inputted into analog input terminal A/D in CPU,), such as a 
thermistor which detects the temperature of a heater roller (1 in drawing 1 ). 
Analog-to-digital conversion of the sipl given to the A/D terminal is 
carried out and it is processed within CPU. The zero cross pulse (refer to 
drawing 13 ) corresponding to the zero crossing point of an 
AC-power-supply electrical potential difference is inputted into the INT input 
terminal of CPU. This zero cross pulse is generated by a photo coupler PC 1 
and Comparator COM based on the alternating-voltage input of a power 
source. 

[0047] According to falling of a zero cross pulse, the interruption routine 
inside CPU (after-mentioned) is started, and the signals OUT1 and 0UT2 
which make the Maine heater 4 and the subheater 5 turn on to 
predetermined timing immediately after this zero cross sipl falling, 
respectively are outputted, 

[0048] For example, when OUT1 output is H lovel, the transistor TR1 was set 
to OFF and the luminescence side of phot triac PT1 has gone out Since a 
phot triac is also OFF the light-receiving side of PT1 and the gate current of 
a triac T1 does not flow, a triac T1 will be in an OFF condition, and the Maine 
heater 4 will be switched off. In addition, in the gestalt of this operation, a 
transistor TR1, phot triac PT1, and a triac T1 constitute a "switching 
means." 

[0049] On the contrary, when OUT1 is L level, actuation contrary to **** is 
carried out, a transistor TR1 turns on the light emitting diode of ON and phot 
triac PT1, and a phot triac turns it on a light-receiving side. Since the 
light-receiving side of PT1 flows, the gate current the ** style was carried 
out [ gate current ] by resistance R2 or R4 is supplied to the gate of a triac 
T1. Therefore, a triac T1 is flowed through it and turns on the Maine heater 
4. 

[0050] Connection of the resistance R6 and the capacitor CI which were 
connected to juxtaposition at the triac T1 is the so-called snubber circuit 
and when there is an abrupt change of supply voltage under the effect of an 
outpatient department noise etc., it is for preventing that a triac T1 turns on 
independently (the same is said of resistance R7 and a capacitor C2). 
[0051] The flow of OUT2 output which controls lighting of the subheater 5 is 
the same as the above. 



[0052] In the above, the example of the control performed by the explained 
circuit is explained. Here, although two energization patterns at the time of 
the change of the Maine heater 4 and the subheater 5 were made into 
condition A' of drawing 10 , and the thing corresponding to B', according to 
the object to apply, it can consider as the combination of another 
energization pattern as shown in drawing 9 , 
[0053] Like, when the sipl corresponding to the CPUA/D input value in 
tom\\ - i*. the temperature of the heater roller I, shown in drawing 12 
has exceeded from target temperature, both the Maine heater 4 and the 
subheater 5 are OFF (when roller temperature is high), Moreover, like, when 
less, heater lighting control is carried out in the form which was shown in 
drawing 12 and which repeats condition a-)b->c->d->e to f->e->f->e until 
roller temperature exceeds a target temperature value, The condition a of 
these is in Ml energization (1 half-wave length ON in 3 half-wave lengths) 
condition of the Maine heater 4 shown in drawing 7 like mentioned above, and 
the subheater 5 is OFF. The Maine heaters 4 are [ M2 energization (S2 wave 
in drawing 7 ) and the subheater 5 of Condition b ] OFF. Conditions c are the 
Maine heater OFF and the subheater five SI, The Maine heaters 4 of 
Condition d are OFF and the subheater five S2, 
[0054] Thus, current change of each heater to the rush current is made to 
ease in the Condition a, b, c, and d. Since it is the same as the contents 
shown in drawing. 6 about this, it is as having already explained, Speaking of 
the repeat of the conditions e and f after it, the Maine heater 4 of Condition 
e is OFF, and the subheater 5 is the perimeter term ON (S3). The Maine 
heater 4 of Condition f is synthetic energization of the subheater five S2 in 
Ml energization. This pattern is as it having been the same as that of the 
pattern shown in drying? , and having also already explained this. In short, 
this is actuation for reducing change current change produced at the time of 
the change of the Maine heater 4 and the subheater 5. 
[0055] The flow chart with which an example of the software procedure for 
realizing above-mentioned control is expressed to drawing 14 is shown. 
[0056] It already described that the zero cross pulse shown in drawing 13 is 
given to the interruption input INT to CPU ( drawing 11 ), By falling of this 
zero cross pulse, interruption actuation starts the processing in CPU and the 
procedure shown in the flow of drawing 14 is performed. 
[0057] First when an A/D input value is higher than target temperature, 
processing flows to the N side by decision $141, and each initial value 0 is 
set to Counters a, b, c, d, e, and f (S142), Moreover, 1 is respectively set to 
OUT1 and OUT2 (S143), and both the Maine heater 4 and the subheater 5 
are turned off by this. Counters a, b, c, d, e, and f are counters which 
determine each duration of the conditions a, b, c, d, e, and fat the time of 
the heater ON shown in drawing 12 , and they are managed with the number 



9/13 



2006/04/25 14:5-1 



2006/04/25 14:54 



IP 11-09561U LDETAILED DESCRIPTION] http://ww W 4.ipdl.ncipi.go.ip/cgi-bin/trBn.web.cgi.ejie 
',u-iMbll,A tUbTAILED DESCRIPTION] http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgLejje ' 



of zero cross pulses, i,e, the number of power-source half waves. 
[0058] As mentioned above, although processing when roller temperature is 
higher than a target was described, if the value (temperature is low) than 
which the A/D input value was less from target temperature is shown, 
whenever interruption starts, it will judge within [ S141 ] a flow, and 
processing will flow to the Y side shortly. At the time, I is added to the 
infanticide counter TO (S144). Whenever this infanticide counter TO passes 
this part of a flow by 0->1->2->0->B2 and interruption, a condition 
continues the round of the condition of three one progress. When a counter 
value is set to 3, he is trying to return to initial value 0 by decision S145 
(S146). This counter TO is processed [ subsequent ] and the duty of the 
directions pointer of of which location in 3 half-wave lengths to point out the 
half-wave length is achieved, 

[0059] By decision S147, the condition of a counter is seen, if the default 
value A defined beforehand is not reached, namely, if it is in a condition in 
drawing 1212 , processing will flow to the N side and 1 m*mmm of a 
counters will be carried out (S138). Default value A is the number of a half 
wave [ in / here / Condition a ] (the same about other default value 
mentioned later). Next, by decision S149, the value of the above-mentioned 
infanticide counter TO is checked. If this value is 0, the Maine heater 4 is 
turned on (S150), and if it is the other values 1 or 2, the Maine heater 4 and 
the subheater 5 will be made into an OFF condition (S151), 
[0060] It is at the time when heater temperature is lower than target 
temperature, and if the infanticide counter TO goes round (0->l->2->0-> ...) 
and a counter has not reached the default value A, the decision section S149 
will be passed each time, and the Maine heater 4 will be periodically turned 
on by I half wave in three half waves at each time when falling of a zero 
cross pulse starts an INT input In the decision section S149, it can be said 
that the energization condition Ml shown in drawing 7 is made, If a counter 
reaches default value A, it will end the condition a which showed in drawing 
]2 , and will shift to Condition b. Namely, if the condition of b counter is 
checked within [ S152 ] a flow and the default value B is not reached, 
processing flows to the N side, I count-up of b counter is done (SI 53), it 
thins out in decision S154, and the value of Counter TO turns on the Maine 
heater 4 only at the time of 0 or 1 (S155, S156). This can be said to be 
having realized the energization condition M2 shown in drawing 7 . 
[0061] as mentioned above, if it comes out so and is, c counter will be 
counted up one time by decision SI 58, it sees whether in the decision 
section SI 57, it is in c condition in drawing 12 similarly, the infanticide 
counter TO is seen (SI 59), when the infanticide counter TO is 0, only the 
sub heater 5 is turned on and SI condition (inside of drawing 7 ) is realized 
(S160, S161). And in the following decision S162, d condition is judged and 



only five is made intoSsubheater 2 condition by decision S164 after 1 
count-up (S163) of d counter (S165, S166). Furthermore, in the following 
decision S167. e condition is judged and let only the subheater 5 be S 
tri-state after 1 count-up (S168) of e counter (S169). 
[0062] Above, a, b, c and d in d rawing 12 , and e condition are completed. 
That is, it means ending a series of standup section sequences shown in 

^Sthe following decision S170, it judges whether it is in f condition in 
drawing 12 . While f counter does not reach the default value F, processing 
flows to the N side, counts up f counter one time (S171), is thinned out in 
decision SI 72, checks Counter TO, if the value is 0, turns on only the Maine 
heater 4 (S174), and turns on only the subheater 5 except it (S173). It will be 
in a Maine heater Ml condition and the energization condition of refer to [ of 
the form where subheater S2 condition was compounded ] the inside of 
M1+S2< drawing 7 as a result 

[0064] Moreover, when this f counter reaches default value F, processing 
flows to the Y side by decision S170, and initial value 0 is re-set to e 
counter and f counter, consequently - since default value attainment of e 
counter of decision S167 will be canceled in the next INT interruption - 
once again - the e condition 5, i.e., a subheater, - ON (S tri-state) - 
becoming - f->e-)f-> ... and these 2 conditions will be repeated. 
[0065] Thus, it was shown that the lighting condition of the heater shown in 
drawing 12 is realizable. 

[0066] In addition, after an a-f counter sets up those default value A, B, C, 
D, E, and F as initial value unlike the above, you may make it investigate 
whether each counter value amounted to 0 by carrying out the subtrahend. 
[0067] According to the gestalt of the above operation, the following 
exceptional effectiveness is acquired. 

[0068] (1) Control hardware becomes comparatively simple. For example, as 
a means to control the heater current although a phase control method is 
generally held like, it is necessary to generate the pulse which specifies the 
phase angle (time amount in a time interval sufficiently shorter than the time 
amount of the half-wave length) which was mentioned above, and which 
should set up a timer from the zero crossing point of supply voltage in this 
case, and should turn on a heater. These have the fault that hardware, such 
as the complexity of the control [ itself] and a timer style, must be prepared. 
If it is "wave number control" like this invention, since it is only turning on a 
heater on a zero cross origin, the timer which determines a phase becomes 
unnecessary. Moreover, the complexity on control, such as those setup and 
starting, decreases that much. 

[0069] (2) Since the heater current is impressed from a zero cross origin in 
"wave number control", I hear that other advantages when comparing with 
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phase control do not almost have the current change of a frequency with the 
high order power line period on powersource Rhine, and generating of the 
so-called powersource higher harmonic, and there are, Usually, although it 
was necessary for the heater and the serial to insert a mass inductance 
(choke coil) in order to press down generating of such a powersource higher 
harmonic wave, this had become the cause in which invites the cost rise by 
addition of an excessive electrical part, and the request of reservation of the 
installation bars miniaturization of a machine. 
[0070] Above, although the example of a type about "wave number control" 
of this invention was shown, deformation of the following forms is also 
considered. 

[0071] The example for easing the rush current was shown in drawM6 . for 
example, ****** referred to as reducing the magnitude of current variation 
too even if there are no conditions b and d in this and it is the shift from 1/3 
half wave to a perimeter term wave - it has fixed effectiveness. Similarly, 
there are no conditions a or c and, only also in Conditions b or d, the same 
thing can be said, 

[0072] This invention contains ** in all the combination that can reduce an 
average current value by thinning out by the 1 or 2 half-wave lengths, and 
can reduce the magnitude of the rush current out of the period of 3 
half-wave length units in short at the time of this starting just, 
[0073] Although the example in mutual lighting of the Maine heater 4 and the 
subheater 5 and the so-called flicker ring lighting was shown in jrawjrjftj 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to image formation equipments, 
such as an electrostatic copying machine and a printer, and relates to the 
heater control approach of reducing fluctuation of the current which includes 
the rush current by ON/OFF of the fixing heater especially. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, the halogen lamp with the 
comparatively large consumed electric current is used for this kind of fixing 
heater, and there is generating of the very big rush current at the time of 
that ON. Especially when temperature of a halogen heater the property top 
of a halogen.heater and own is high, the resistance is large, and resistance 
becomes small when low. Usually, since a halogen heater is turned on when 
heater temperature becomes lower than the temperature defined beforehand, 
the big rush current will flow immediately after lighting, 
[0003] A voltage variation explanatory view is shown in drawing 5 . Generally, 
when a supply power source is seen from a powerreceptacle side, the 
comparatively small source impedance (Rs) 7 exists, For this reason, when 
the consumed electric current I of the device (here copying machine) 
connected to the power source changes suddenly a lot, fluctuation of supply 
voltage V occurs and the amount of [ **l then ] rapid source effect can 
estimate the current change with that rapid magnitude as **V=Rsx**I. For 
example, if the luminaire 9 is connected to this plug socket line, rapid voltage 
variation will serve as CHIRATSUKI of lighting, and will appear. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since according to this invention it cannot be based 
on phase control but the rapid current change by the halogen heater can be 
reduced, control hardware can be simplified comparatively. Moreover, since 
the heater current is impressed from a zero cross origin, most generating of 
the powersource higher harmonic on powersource Rhine can be abolished. 
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TECHNICAL PROBLEM 



(Problem(s) to be Solved by the Invention] Here, the technical problem of 
this invention is explained in relation to the configuration of a concrete fixing 
assembly. 

[0005] Drawing 1 is a schematic diagram of a fixing assembly with which this 
invention is applied, I in this expresses a heater roller and 2 expresses a 
pressurization roller, Thermal melting arrival of the toner image can be 
carried out on a form 3 by passing the form 3 with which the toner image 
was developed between both this roller 1 and 2, In the heater roller 1, it is 
equipped in the form where the Maine heater 4 and the subheater 5 were 
illustrated. 

[0006] That is, as shown in drawing 2 , the exoergic intensity distribution of 
the Maine heater 4 have a peak near a center ( drawing 2 A), and, on the 
other hand, the subheater 5 has a peak in a both-ends side ( drawing 2 B). 
These two heaters are made to turn on by tums, and the temperature 
distribution on a roller front face are made to equalize by atfusting the 
lighting time amount of each heater ( drawing 2 C). 
[0007] Although drawing 3 shows the energization current wave form of 
HITAHE at the time of standby, PI is a part with a big current change in this. 
As mentioned above in drawing 5 , this current change produced the voltage 
variation of the supply power source itself, and has caused evils, such as 
CHIRATSUKI, such as lighting connected to the same power source, The 
social request that the voltage variation by current change of such a device 
will be reduced in recent years has become strong, 
[0008] Although this invention offers the approach for reducing the rapid 
current change by the halogen heater used for the fixing assembly of image 
formation equipment, it is specifically easing the following rapid current 
change parts shown in drawing 3 . 

[0009] 1 The rush current section of a halogen heater (PI in drawing 3 , P2 
section) 



2 The current variation section when changing a heater by tums by the fixing 
assembly of 2 heater configurations (P3, P4 in drawing 3 ) 
In order to solve such a trouble, energization of HITAHE by phase control as 
shown in drawing 4 can be considered, What is necessary is just to expand 
gradually the resistance welding time in 1 half-wave length to rapid voltage 
variation prevention like [ at the time of rush current generating just behind 
Heater ON ] to tm1, tm2. tm3, -, tmc first in the form shown, for example in 
the energization wave of Maine heater 4 HE in drawing 4 , since what is 
necessary is just to enlarge effectual magnitude of an electrical potential 
difference gradually, It is similarly referred to as tsl, ts2, ts3, - tsc about 
the subheater 5, tmc which is equivalent to the steady state energization 
phase angle of the Maine heater 4 in this, and tsc of the subheater 5 are 
constant value. 

[0010] Since the energization power of the Maine heater 4 in this case is 
Tm/T and a subheater is the rate of Ts/T when this value is returned and 
considered to the change wave in drawing 3 , it is possible to adjust tmc and 
tsc according to this value. 

[0011] It is also possible to carry out moderate current change near the fact 
and an ideal by such configuration. However, the following faults also exist in 
this approach. 

[0012] The complexity on control of that the hardware is complicated and 
those setup, starting, etc, such as a timer style for deciding 1 and a phase 
angle (namely, time amount, such as **** tmc and tsc), is also considered to 
become high similarly. 

[0013] To the area (regional difference (50Hz and 60Hz)) where 2 differs 
from a power line period, another setup must be carried out respectively and 
the complicatedness on the management to the carving is produced, 
[0014] Since energization of HITAHE is turned on in the middle in not a zero 
cross origin but the hahvave length so that clearly even if it sees 3 and 
drajn__4 , the evil of generating of a higher-harmonic current is produced. 
Generating this higher-harmonic current by the high order wave (several 
times to dozens times) of a power line period, this does active jamming as 
other device HE connected through the feeder, and a noise, and causes 
malfunction and failure. Therefore, in the case of phase control, in order to 
reduce this powersource higher-harmonic-wave current, correspondence of 
inserting a mass choke coil is needed separately. 
[0015] This invention proposes how this is conquerable in view of such a 
trouble. That is, this invention is not based on phase control, but the image 
formation equipment which adopted the control approach of a fixing heater 
and this which can reduce the rapid current change by the fixing heater is 
offered, 



1/3 



2006/04/2515:1? 



2006/04/25 15:17 



JP.1 1- 095611.A LMEANSJ http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi.ejje 
♦ NOTICES* 

JPO and NCI PI are not responsible for any 

damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated, 



MEANS 



[Means for Solving the Problem] After the control approach of the fixing 
heater by this invention adopts the control which thins out 1 of them, or the 
wave for two or more haif-wave lengths by making into a period a part for 
the 3 half-wave lengths which the AC-powersupply electrical potential 
difference impressed to a fixing heater follows at least and impresses the 
infanticide wave by said infanticide control to said fixing heater immediately 
after impression initiation of the AC-powersupply electrical potential 
difference to said fixing heater, it is characterized by to shift to the 
wave-like impression without infanticide. 
[001 7] By this, generating of the rush current immediately after impression 
initiation of the AC-powersupply electrical potential difference to a fixing 
heater can be prevented. Moreover, since it is not based on phase control 
but the heater current is impressed from a zero cross origin, while abolishing 
most generating of the power-source higher harmonic on powersource 
Rhine, control hardware can be simplified comparatively. 
[0018] By making a part for the 3 half-wave length into a period, immediately 
after impression initiation of said AC-powersupply electrical potential 
difference, impression of a term is performed two or more rounds as two 
infanticide, and, specifically, it shifts to impression with zero infanticide after 
that 

[0019] According to other standpoints, after the approach of this invention 
changes the number of infanticide from size to smallness immediately after 
impression initiation of said AC-powersupply electrical potential difference, 
it is considered as zero infanticide. 

[0020] For example, by making a part for the 3 half-wave length into a 
period, immediately after impression initiation of said AC-powersupply 
electrical potential difference, impression of a term is performed two or more 
rounds as two infanticide, subsequently, impression of a term is performed 
two or more rounds as 1, and the number of infanticide is shifted to 
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impression with zero infanticide after that 
[0021] When said fixing heater consists of the 1st heater and 2nd heater, in 
case it energizes by turns to said the 1 st heater and 2nd heater, at the 1 st 
heater, the wave for the 1 half-wave length of the 3 half-wave lengths of one 
period or the 2 half-wave lengths is thinned out and energized by making a 
part for the 3 continuous half-wave lengths into a period, and the wave only 
for the half-wave length thinned out at the 1st heater is impressed to the 
2nd heater. 

[0022] In this case, the 1st energization pattern to such 1st and 2nd heaters 
and the 2nd energization pattern which made reverse relation of the 1st and 
2nd heaters are changed by turns. 

[0023] As control specifically equivalent to the control which repeats 
continuation impression of the half-wave length of Nm individual to the 1st 
heater, and continuation impression of the half-wave length of Ns individual 
to the 2nd heater by turns It repeats a part for the half-wave length of 2 
Ns-Nm individual and said 1st energization pattern performing energization to 
the 1st and 2nd heaters, and performing energization to the 1st and 2nd 
heaters subsequently by the energization pattern of the account 2nd of a 
half-wave length quota of 2 Nm-Ns individual by turns, 
[0024] How to change the 1st energization pattern to the 1st and 2nd 
above-mentioned heaters and energization with one zero infanticide of the 
1st and 2nd heaters by turns as an option is also considered. 
[0025] The image formation equipment by this invention is image formation 
equipment which has the fixing assembly which fixes a toner image on a form, 
The 1st and 2nd heaters as a fixing heater of said fixing assembly, The 1st 
and the 2nd switching means of controlling independently the impression of 
an AC-powersupply electrical potential difference to these 1st and 2nd 
heaters, respectively, this - with 1st and 2nd switching means to control 
switching of the 1st and 2nd switching means When it falls from the 
temperature as which the temperature detected by temperature detection 
means to detect the heater temperature of said fixing heater, zero cross 
detection means to detect the zero crossing point of an AC-powersupply 
electrical potential difference, and said temperature detection means was 
determined beforehand, The procedure defined beforehand determines the 
right or wrong of impression of said supply voltage of a half-wave length unit 
at every zero cross by said zero cross detection means to said 1st and 2nd 
heaters one by one. It is characterized by having the control means which 
controls said 1st and 2nd switching means based on this decision result, 
[0026] In this image formation equipment, said the 1st heater and 2nd heater 
differ in distribution of exoergic reinforcement preferably, 
[0027] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of 
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this invention is explained to a detail. 
[0028] It is as having mentioned above with reference to drawing 1 and 
drawing 2 about the outline configuration of the fixing assembly to which this 
invention is applied. That is, the light is made to switch on by turns on the 
principle of two heaters, the Maine heater 4 as a fixing heater, and the 
subheater 5, and the temperature distribution on a heater roller front face 
are made to equalize by adjusting the lighting time amount of each heater. 
[0029] Although the energization pattern to both the heaters shown in 
iajfflgj is not based on this invention, the meaning of using two heaters is 
briefly explained using this energization pattern. 
[0030] At the time of standby without **♦*, as compared with the subheater 
5, energization of the Maine heater 4 is short to the appearance shown in 
taiD&3 , and mutual lighting of both the heaters is carried out, Moreover, it 
is at the **** time, and in the case of the form of small size, since the latent 
heat near the center of a heater roller is taken, lighting time amount of the 
Maine heater 4 is lengthened, thus, the time of standby - every modes at 
the time of a copy etc. - mutual lighting time amount - changing - the 
heat distribution on a heater roller - homogeneity - carrying out - making 
- especially - the case of small size ****** - a part for the 
non-paper-feed-section on a heater roller - that is, (part near both sides), 
an unnecessary temperature up is prevented and damage by the fault 
temperature up of the bearing of a heater roller edge or a drive gear part Is 



[0031] With the gestalt of this operation, it is going to obtain a result 
equivalent to exoergic control of such two heaters, inhibiting rapid fluctuation 
of an average current 

[0032] An example of "wave number control" by this invention is shown in 
taki ■ This is carried out to the rush current section of a halogen 
heater. It is the standup section just behind Heater ON, on the average, the 
rush current section is worn so that a current may increase gradually, and its 
** is good. Therefore, in this example, it starts from the Maine heater ON 
and a part for 1 time of the half-wave length is periodically energized to the 
appearance shown first at Period a at three half periods (this is called "1/3 
half wave"), Next, as shown at Period b, a part for 2 times of the halfwave 
lengths is energized periodically at three half periods (this is called "2/3 half 
wave"). Then, only required time amount may energize the Maine heater by 
the perimeter term (this is called a "perimeter term".), It does not illustrate. 
Then, although the Maine heater 4 is switched off and energization of only 
the subheater 5 is continued, the period e of a perimeter term without 
infanticide comes first similarly the period c of 1/3 half wave next the period 
d of 2/3 half wave, and after that 

[0033] namely, this - starting - the time - an average current - being 



gradual (here three-stage) - 1 hear that it changes and goes in the direction 
which becomes large one by one from the smaller one, and is finally made to 
shift to a perimeter term, and it is. In other words, in order that it thins out 
by the 2 half-wave length among 3 half-wave-length periods since there is 
most rush current (Period a or Period c), and it may be the place whose 
heater wires got warm for a while after that and the rush current may also 
decrease, it thins out by I half-wave length among 3 half wave-length 
periods at the beginning of starting (Period b or Period d), And finally it will 
be said that it changes to the perimeter term impression with zero 
infanticide, 

[0034] Here, a reason with desirable performing wave number infanticide on 
the basis of 3 half-wave length periods is explained. For example, if it sees 
on the basis of the 2 half-wave lengths (one usual period), and it will thin out 
by the 1 half-wave length from now on, it will become the same dc 
component as a half wave rectification wave. Now it becomes direct-current 
lighting and such a drive is not recommended in a halogen heater. Moreover, 
infanticide with a period longer than 3 half-wave length periods becomes 
sensitive as CHIRATSUKI on the character called CHIRATSUK1, such as 
lighting, at the eyes of the infanticide actuation itself and a man. Therefore, 
thinking, the shortest periods, i.e„ 3 half wave length periods, other than 2 ' 
half wave lengths, will say that it is the most appropriate. In fact, in 
infanticide of this 3 half-wave-length period, when lighting was actually 
connected and CHIRATSUKI was observed, most feeling of CHIRATSUKI was 
not sensed experimental. 

[0035] However, since effectiveness is conventionally accepted also by 

infanticide with a period longer than 3 half wave length periods, this 

invention does not eliminate this so that it may mention later. 

[0036] Next the mitigation approach of current change (P3 in drawing 3 , P4 

section) produced at the time of two halogen heater changes, i.e„ the change 

on another side from one side of the Maine heater 4 and the subheater 5, is 

described. 

[0037] Conventionally, the periodic change of 2 heaters was performed to 
the appearance shown in drawjpgj the comparatively big period (hundreds 
mSec(s) - number Sec extent) so that other one side might be told to one 
degree, This invention performs this change by the view of making it even a 
limit early. 

[0038] The approach of changing in the gestalt of this operation is shown in 
tmwl . First as shown in a condition Ml, half-wave length energization 
of the Maine heater 4 is earned out, and the 2 halfwave lengths following it 
repeat control of energizing only the sub heater 5 as shown in a condition 
$2. The current variation by two heater changes serves as a form finely 
decomposed for every 3 halfwave length periods as the synthetic current 
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carried out in this way is shown in condition M1+S2. Since it is generated in 
a minute time interval, the line voltage variation by fluctuation of 3 hahvave 
length periods is not sensed as CHIRATSUKI, such as lighting, as a matter of 
fact If actually adapted in such a view, the change of two heaters 
conventionally it was shown in drawing 8 , if the subheater 5 was carrying out 
to the Maine heater 4 by the repeat of continuous half wave (S3) impression 
of Ns individual after continuous half wave (M3) impression of Nm individual 
like The heater change for every 3 half-wave length periods of this and 
equivalence It becomes the pattern which was shown in drawing 9 and which 
compounds energization (S2 in drawing 7 condition) like by the 2 half-wave 
lengths in 1 half-wave-length energization in 3 half-wave lengths of the 
Maine heater 4 (Ml in drawing 7 condition), and 3 hahvave lengths of a 
subheater, i.e„ the energization pattern shown in M1+S2 condition of drawing 
2 . This energization pattern is a part for the half-wave length of 2 Ns-Nm 
individual (A section in drawing 9 > it continues.). [0039] Next, the pattern 
which compounds 2 hahvave-length energization (M2 in drawing 7 R> 7 
condition) of the Maine heater 4 and 1 half-wave-length energization (SI 
condition in drawing 7 ) of the subheater 5, i.e., the energization pattern 
shown in M2+S1 condition of drawing 7 , performs hahvave length part 
impression (the B section in drawing 9 ) of 2 Nm-Ns individual, Such a repeat 
of the inside A of drawing 9 and the B section is equivalent to the 
conventional change pattern ( drawing 8 R> 8). A repeat period when the 
reason puts the inside A and B of (!) drawing 9 at one period is a part for 
the half-wave length of a Nm+Ns individual, and be conventionally the same 
as the case of a pattern ( drawing 8 ). 
[0040] (2) It of Nm and the subheater 5 is Ns, and that of the number of all 
the impression half waves of the Maine heater 4 of the inside A of drawing 9 
and B circles conventionally the same as that of the number of energization 
half waves in 1 period of a pattern. 

[0041] Conventionally, as compared with impression of a pattern, the calorific 
value of each heater is clearly more nearly equal than (3), (1), and (2), if it 
sees the whole period. 

[0042] Furthermore, although it already said that an idea is advanced and the 
fluctuation in 3 half-wave length periods in [ A ] drawing 9 and inside B does 
not become a problem, the average current difference of the A section in the 
said drawing and the B section becomes a problem. However, if this amount 
is evaluated, the average current of A circles will serve as Im(l/3)+(2/3) Is, 
and the average current of B circles will serve as lm(2/3Wl/3) Is. 
Therefore, the difference of Both A and B part is ((1/3) M2/3) ls)-(2/3) 
(Ml/3)ls)=(1/3)(ls-Im), 

It turns out that it is one third a next door and in conventional, (The 
stationary current value when impressing Im here a Maine heater 4 HE 



perimeter term and Is are taken as it of subHITAHE.) The time of being 2 
Nm<=Ns is considered by the above-mentioned case of being special. In this 
case, the number of half waves of the B section of drawing 9 becomes 
negative. Then, as shown in drawing 1Q , the 3Nm hahvave length part 
subheater 5 is made S2 condition impression, and the Maine heater 4 adds 
the wave made Ml condition impression, and impresses S tri-state of only 
the subheater 5 by the half wave (Ns-2Nm) after that Even if it considers 
this case, a repeat period is T=Nm+Ns (number of a half wave), and it by 
which the number of half waves impressed to the Maine heater 4 in that 
period T is impressed to Nm and a subheater is Ns, and is not different from 
the time of the conventional change, furthermore, Ain drawing 10' and B' - 
the average current difference between the sections - ((1/3) M2/3) 
lsHs= (1/3) (Iris) 

It turns out that it becomes and has become one third in conventional ( 
drawings ). 

[0043] What is necessary is just to think the same way in 2 Ns<=Nm. That is, 
although not illustrated, A' section in drawing 10 is considered to be S1+M2 ' 
condition, and B' section is considered to be M tri-state. Moreover, the 
number of half waves of A' section at this time is set to 3Ns(es), and the 
number of haff waves of B' section is set to Nm-2Ns. A' in this case, and B' 
- the difference of the average current between the sections - ((1/3) 
ls+(2/3)lmHm=-(1/3)(Im-Is) 

Although a next door and a sign are reversed, it turns out too that the 
absolute value of a current difference is one third in conventional, 
[0044] At saying that it rises from the condition that the average current is 
low, by thinning out a wave in the period of the 3 hahvave length with the 
gestafc of this operation in short at the time of heater starting, and the time 
of a heater change Within the period of three half waves, if the Maine heater 
4 and the subheater 5 are switched at a rate of one half wave and two half 
waves (I period) following it The source-effect frequency caused by the 
current difference between both heaters becomes high, and it can be said 
that CHIRATSUKI, such as lighting connected to the power source, uses as a 
result what no longer sensing for people's eyes, 
[0045] fiiMgJl is a circuit diagram for realizing "wave number control" 
mentioned above. 

[0046] The inside of this drawing and TH are temperature sensors (it is 6in 
drawing l>, and this is connected to resistance R1 and that partial pressure 
potential is inputted into analog input terminal A/D in CPU.), such as a 
thermistor which detects the temperature of a heater roller (1 in faki ). 
Analog-to-digital conversion of the signal pen to the A/D terminal is 
carried out, and it is processed within CPU. The zero cross pulse (refer to 
teilfiJ ) corresponding to the zero crossing point of an 
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AC-power-supply electrical potential difference is inputted into the INT input 
terminal of CPU. This zero cross pulse is generated by a photo coupler PC 1 
and Comparator COM based on the alternating-voltage input of a power 
source. 

[0047] According to falling of a zero cross pulse, the interruption routine 
inside CPU (after-mentioned) is started, and the signals OUT1 and 0UT2 
which make the Maine heater 4 and the subheater 5 turn on to 
predetermined timing immediately after this zero cross signal falling, 
respectively are outputted. 

[0048] For example, when OUT1 output is H level, the transistor TR1 was set 
to OFF and the luminescence side of phot triac PT1 has gone out. Since a 
phot triac is also OFF the light-receiving side of PT1 and the gate current of 
a triac T1 does not flow, a triac T1 will be in an OFF condition, and the Maine 
heater 4 will be switched off. In addition, in the gestalt of this operation, a 
transistor TR1, phot triac PT1, and a triac T1 constitute a "switching 
means." 

[0049] On the contrary, when OUT1 is L level, actuation contrary to **** is 
carried out a transistor TR1 turns on the light emitting diode of ON and phot 
triac PT1, and a phot triac turns it on a light-receiving side. Since the 
light-receiving side of PT1 flows, the gate current the * style was carried 
out [ gate current ] by resistance R2 or R4 is supplied to the gate of a triac 
Tl. Therefore, a triac T1 is flowed through it and turns on the Maine heater 
4. 

[0050] Connection of the resistance R6 and the capacitor CI which were 
connected to juxtaposition at the triac Tl is the so-called snubber circuit, 
and when there is an abrupt change of supply voltage under the effect of an 
outpatient department noise etc., it is for preventing that a triac Tl turns on 
independently (the same is said of resistance R7 and a capacitor C2), 
[0051] The flow of OUT2 output which controls lighting of the subheater 5 is 
the same as the above. 

[0052] In the above, the example of the control performed by the explained 
circuit is explained. Here, although two energization patterns at the time of 
the change of the Maine heater 4 and the subheater 5 were made into 
condition A' of drawing 10 , and the thing corresponding to B', according to 
the object to apply, it can consider as the combination of another 
energization pattern as shown in drawing 9 , 
[0053] Like, when the signal corresponding to the CPUA/D input value in 
drawing 1 1 , i.e„ the temperature of the heater roller I, shown in jaMlft 1? 
has exceeded from target temperature, both the Maine heater 4 and the 
subheater 5 are OFF (when roller temperature is high). Moreover, like, when 
less, heater lighting control is carried out in the form which was shown in 
drawing 12 and which repeats condition a->b->c->d-)e to f->e-)f->e until 



roller temperature exceeds a target temperature value. The condition a of 
these is in Ml energization (1 half-wave length ON in 3 half-wave lengths) 
condition of the Maine heater 4 shown in drawing 7 like mentioned above, and 
the subheater 5 is OFF. The Maine heaters 4 are [ M2 energization (S2 wave 
in drawing 7 ) and the subheater 5 of Condition b ] OFF. Conditions c are the 
Maine heater OFF and the subheater five SI, The Maine heaters 4 of 
Condition d are OFF and the subheater five S2, 
[0054] Thus, current change of each heater to the rush current is made to 
ease in the Condition a, b, c, and d. Since it is the same as the contents 
shown in drawing 6 about this, it is as having already explained. Speaking of 
the repeat of the conditions e and f after it, the Maine heater 4 of Condition 
e is OFF, and the subheater 5 is the perimeter term ON (S3). The Maine 
heater 4 of Condition f is synthetic energization of the subheater five S2 in 
Ml energization. This pattern is as it having been the same as that of the 
pattern shown in drawing 7 , and having also already explained this, In short, 
this is actuation for reducing change current change produced at the time of 
the change of the Maine heater 4 and the subheater 5, 
[0055] The flow chart with which an example of the software procedure for 
realizing above-mentioned control is expressed to drawing 14 is shown. 
[0056] It already described that the zero cross pulse shown in drawing 13 is 
given to the interruption input INT to CPU ( drawing 11 ). By falling of this 
zero cross pulse, interruption actuation starts the processing in CPU and the 
procedure shown in the flow of drawing 14 is performed. 
[0057] First, when an A/D input value is higher than target temperature, 
processing flows to the N side by decision SI 41, and each initial value 0 is 
set to Counters a, b, c, d, e, and f (S142). Moreover, 1 is respectively set to 
OUT1 and OUT2 ($143), and both the Maine heater 4 and the subheater 5 
are turned off by this, Counters a, b, c, d, e, and f are counters which 
determine each duration of the conditions a, b, c, d, e, and f at the time of 
the heater ON shown in drawing 12 , and they are managed with the number 
of zero cross pulses, i.e., the number of power-source half waves. 
[0058] As mentioned above, although processing when roller temperature is 
higher than a target was described, if the value (temperature is low) than 
which the A/D input value was less from target temperature is shown, 
whenever interruption starts, it will judge within [ S141 ] a flow, and 
processing will flow to the Y side shortly. At the time, I is added to the 
infanticide counter TO (SI 44). Whenever this infanticide counter TO passes 
this part of a flow by 0-> 1 — >2— >0— > 1 — >2 and interruption, a condition 
continues the round of the condition of three one progress. When a counter 
value is set to 3, he is trying to return to initial value 0 by decision SI 45 
($146), This counter TO is processed [ subsequent ] and the duty of the 
directions pointer of of which location in 3 half-wave lengths to point out the 
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half-wave length is achieved. 

[0059] By decision SI 47, the condition of a counter is seen, if the default 
value A defined beforehand is not reached, namely, if it is in a condition in 
drawing 1212 , processing will flow to the N side and I tmmmm of a 
counters will be carried out (S138). Default value A is the number of a half 
wave [ in / here / Condition a ] (the same about other default value 
mentioned later). Next, by decision S149, the value of the above-mentioned 
infanticide counter TO is checked. If this value is 0, the Maine heater 4 is 
turned on ($150), and if it is the other values 1 or 2, the Maine heater 4 and 
the subheater 5 will be made into an OFF condition (SI 51). 
[0060] It is at the time when heater temperature is lower than target 
temperature, and if the infanticide counter TO goes round (0->l->2->0-> ,..) 
and a counter has not reached the default value A, the decision section SI 49 
will be passed each time, and the Maine heater 4 will be periodically turned 
on by I half wave in three half waves at each time when falling of a zero 
cross pulse starts an INT input. In the decision section S149, it can be said 
that the energization condition Ml shown in drawing? is made. If a counter 
reaches default value A, it will end the condition a which showed in drawing 
12 . and will shift to Condition b. Namely, if the condition of b counter is 
checked within [ SI 52 ] a flow and the default value B is not reached, 
processing flows to the N side, I count-up of b counter is done (S153), it 
thins out in decision SI 54, and the value of Counter TO turns on the Maine 
heater 4 only at the time of 0 or 1 (SI 55, S156). This can be said to be 
having realized the energization condition M2 shown in drawing 7 . 
[0061] as mentioned above, if it comes out so and is, c counter will be 
counted up one time by decision S158, it sees whether in the decision 
section S157, it is in c condition in drawing 12 similarly, the infanticide 
counter TO is seen (S159), when the infanticide counter TO is 0, only the 
sub heater 5 is turned on and SI condition (inside of drawing 7 ) is realized 
(S160, S161X And in the following decision S162, d condition is judged and 
only five is made intoSsubheater 2 condition by decision S164 after 1 
count-up (S163) of d counter (S165, S166), Furthermore, in the following 
decision S167, e condition is judged and let only the subheater 5 be S 
tri-state after 1 count-up (S168) of e counter (S169). 
[0062] Above, a, b, c and d in drawing 12 , and e condition are completed. 
That is, it means ending a series of standup section sequences shown in 
drawing 6 . 

[0063] In the following decision SI 70, it judges whether it is in f condition in 
faiPi 12 . While f counter does not reach the default value F, processing 
flows to the N side, counts up f counter one time (S171), is thinned out in 
decision SI 72, checks Counter TO, if the value is 0, turns on only the Maine 
heater 4 (S174), and turns on only the subheater 5 except it (S173). It will be 



in a Maine heater Ml condition and the energization condition of refer to [ of 
the form where subheater S2 condition was compounded ] the inside of 
M1+S2<diawjni7asaresult 

[0064] Moreover, when this f counter reaches default value F, processing 
flows to the Y side by decision SI 70, and initial value 0 is re-set to e 
counter and f counter, consequently - since default value attainment of e 
counter of decision S167 will be canceled in the next INT interruption - 
once again - the e condition 5, i.e„ a subheater, - ON (S tri-state) - 
becoming - f->e->f-> ... and these 2 conditions will be repeated, 
[0065] Thus, it was shown that the lighting condition of the heater shown in 
Mril2 is realizable. 

[0066] In addition, after an a-f counter sets up those default value A, B, C, 
0, E, and F as initial value unlike the above, you may make it investigate 
whether each counter value amounted to 0 by carrying out the subtrahend. 
[0067] According to the gestalt of the above operation, the following 
exceptional effectiveness is acquired. 

[0068] (1) Control hardware becomes comparatively simple. For example, as 
a means to control the heater current, although a phase control method is 
generally held like, it is necessary to generate the pulse which specifies the 
phase angle (time amount in a time interval sufficiently shorter than the time 
amount of the half-wave length) which was mentioned above, and which 
should set up a timer from the zero crossing point of supply voltage in this 
case, and should turn on a heater. These have the fault that hardware, such 
as the complexity of the control [ itself] and a timer style, must be prepared 
If it is "wave number control" like this invention, since it is only turning on a 
heater on a zero cross origin, the timer which determines a phase becomes 
unnecessary, Moreover, the complexity on control, such as those setup and 
starting, decreases that much. 

[0069] (2) Since the heater current is impressed from a zero cross origin in 
"wave number control", I hear that other advantages when comparing with 
phase control do not almost have the current change of a frequency with the 
high order power line period on powersource Rhine, and generating of the 
so-called powersource higher harmonic, and there are. Usually, although it 
was necessary for the heater and the serial to insert a mass inductance 
(choke coil) in order to press down generating of such a power-source higher 
harmonic wave, this had become the cause in which invites the cost rise by 
addition of an excessive electrical part, and the request of reservation of the 
installation bars miniaturization of a machine. 
[0070] Above, although the example of a type about "wave number control" 
of this invention was shown, deformation of the following forms is also 
considered. 

[0071] The example for easing the rush current was shown in drawing 6 , for 
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example, ****** referred to as reducing the magnitude of current variation 
too even if there are no conditions b and d in this and it is the shift from 1/3 
half wave to a perimeter term wave - it has fixed effectiveness. Similarly, 
there are no conditions a or c and, only also in Conditions b or d, the same 
thing can be said. 

[0072] This invention contains ** in all the combination that can reduce an 
average current value by thinning out by the 1 or 2 half-wave lengths, and 
can reduce the magnitude of the rush current out of the period of 3 
half-wave length units in short at the time of this starting just. 
[0073] Although the example in mutual lighting of the Maine heater 4 and the 
subheater 5 and the so-called flicker ring lighting was shown in drawing 9 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 it is the schematic diagram of a fixing assembly with which this 
invention is applied. 

[Drawing 2] it is the graph which shows the exoergic intensity distribution of 
the Maine heater of the fixing assembly of drawing 1 , and a subheater. 
[Drawing 31 It is the timing chart showing an example of the energization 
condition of the Maine heater of the fixing assembly of drawing 1 , and a 
subheater. 

[Drawing 4] It is a timing chart for explaining energization of HITAHE by 
phase control, 

[Drawing 51 the current of a device - it is a circuit diagram for following 
electric and explaining the voltage variation to produce. 
[Drawing 61 It is the current wave form Fig. showing an example of the wave 
number control at the time of heater starting in the gestalt of operation of 
this invention, 

[Drawing 71 It is the current wave form Fig. showing the energization pattern 
used at the time of the change of the Maine heater in the gestalt of 
operation of this invention, and a subheater, 
[Drawing 81 It is the explanatory view showing how to change the former of 
the Maine heater and a subheater, 

[Drawing 91 It is the explanatory view showing the energization condition of 
the Maine heater and a subheater in the gestalt of operation of this invention 
equivalent to drawing 8 . 

[Drawing 101 It is the explanatory view showing the modification of the 
energization condition of the Maine heater of drawing? , and a subheater, 
[Drawing 111 It is the circuit diagram showing the circuit for realizing the 
energization condition of the Maine heater and a subheater in the gestalt of 
operation of this invention. 

[Drawing 121 It is the explanatory view of the example of the control 
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performed by the circuit of drawing 11 , 

[Drawing 13l It is the explanatory view of the zero cross pulse of the supply 

voltage detected in the circuit of drawing 11 , 

[Drawing 14] It is the flow chart which shows an example of the interruption 

processing performed by CPU of draaangJl . 

[Drawing 151 It is the wave form chart showing the modification of the 

gestalt of operation of this invention, 

[Description of Notations] 

1 [ - The Maine heater, 5 / - A subheater, 6 / - Temperature sensor, ] 
- A heater roller, 2 - A pressurization roller, 3 - A form, 4 
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[Procaduro revision] 

[Filing Data] December 21, Holael 12(2000, 12.21) 
[Procedure amendment I] 
[Document to bo Amended] Specification 
Otem(o) to be Amended] Claim 9 
(Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 9] It is Image formation equipment which has the fixing assembly which fixes a toner image on o form, 
The 1st and 2nd heaters as a fixing hooter of said fixing assembly, 

Tho I st and the 2nd switching moans of controlling hdopondently the impression of on AC-powersupply electrical potential 

difference to these 1st and 2nd heaters, respectively, 

A temperature detection means to detect the heater temperature of said fixing heater. 

A zero cross detection means to detect the zero crossing point of on AC-powersupply electrical potential difference, 

The control means which determines the right or wrong of impression of sold supply voltage of a half-wove length unft to said 

1st ond 2nd hooters In the procedure defined beforehand, and controls said lot and 2nd switching moons one by one basod on 

this decision result at every zero cross by said zero cross dotootlon means whsn It falls from the temperoturo os which the 

temperature deteoted by sold temperature dotootion means was determined beforehand 

Image formation equipment characterized by preparation WWW, 

[Procedure amendment 2] 

[Document to be Amended] Specification 

Dtem(s) to be Amended] 0025 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0025] The Image femwtion equipment by this Invention is image fomwUon equipment which has the fixing assembly which fixes 
a toner image on e form, and is a fixing heater of said fixing assembly, we j and tho 2nd heater, and the 1st and the 2nd 
switching moons of centreing independently tho impression of an AC-powersupply electricol potential difference to these 1st 
and 2nd heaters, respectively, When It fells from the temperature as whioh the temperature detected by temperature detection 
means to detect the hector temperature of sold fixing heater, zero cross detection moans to detect tho zero creasing point of 
an AC-poworauppfy electrical potential difference, end said temperature detection means woo determined boforohand The 
prooeduro defined boforohand dotormlnea the right or wrong of Impression of oald supply voltage of a halbavo length unit at 
every tore cross by sold zero oreso detection means to said 1 st ond 2nd hooters one by one. It is characterized by having the 
control means which controls sold 1 st ond 2nd switching means based on this decision result 
[Procedure amendment 3] 
[Document to bo Amonded] Specification 
(ltem(s) to be Amended] 0032 
[Method of AmencM Modification 
[Proposed Amendment] 



2006/04/2515:22 



2006/04/2515:24 



http://www4apdl.ncipi.go.jp/cgi-bin/tran.web_cgi.ejj... 



http://www4jpdl.ncipi.goJp/cgi-bin/tran_web.cgi.ejj... 



[0032] An example of "wave number control" by this invention is shown in drawing 6. Thij is carried out to the rush currant 
soction of o halogen hoster. What i« necessary is for tho rush current soction to bo tho stendvp socticn just behind Hoator ON, 
and just to mob it o currant incroose it gradually on tho ovorogo, Theroforo, in this example, It starts from tho Molno hoator ON 
and a port for I Umo of tho half-wove length Is periodically enorgiiod to the appearance shown first at Period a at three half 
periods {this is called "1/3 half wove"). Next os shown at Period b, o port for 2 times of the half-wove longths is onorgiicd 
periodically at threo half periods (this is called "2/3 half wove"). Then, only wind the amount may energize the Maine heater 
by tho perimeter term (this is called o "perimeter term"! H dooo not Illustrate, Then, although tho Maine heater 4 is switched 
off and onorjtoticn of only tho subheeter 5 is continued, tho period e of e perimetor term without Infanticide comes first 
similarly the period c of 1/3 half wovo next tho period d of 2/3 half wavo, and ofter that 
[Procedure amendment 4) 
[Document to bo Amended] Specification 
[ltem(a)toboAmondod]OQ59 
[Method of Amendment) Modification 
[Proposed Amendment] 

[0059] By decision S147, tho condition of o counter is seen, if tho default value A delinod boforehond is not reached, namely, If 
it is in a condition in drawing 1 2, proeesaing will flow to the N side ond I mmmm of o countors will be carried cut 
(S148X Default votua A is tho number of o half wave [ In / here / Condition a ] (the same about other default value mentioned 
later), Next by decision $149, tho value of tho above-mentioned infanticide counter TO is checked. If thto vetue Is 0, tho Maine 
heater 4 lo turned on (SISO), and if it is tho other values I or 2, the Main* heater 4 and the subheeter 5 will be made Into an 
OFF condition ($151). 
[Procedure amendment 5] 
[Document to bo Amended] Specification 
[ItomM to bo Amended] 0003 
[Method of Amendment] Modification 
[Proposed Amendmant] 

[0063] In tho following decision $1)0. it Judges whether it is in f condition in drawing 12. WhBo f counter does not reach the 
default value F, processing flows to the N side, counts up f counter one time (St 7 1), is thinned out in decision $1 72, checks 
Counter TO, if the value is 0, turns on only the Maine hooter 4 ($1 74), and turns on only the subhootor 5 oxcept it (SI 73). It will 
be in o Maine hooter Ml condition ond the energization condition of MI*S2 (refer to inside of drawing 7) of the form where 
subheeter S2 condition was compounded, oo o rooult, 
[Procedure amendment 0] 
[Document to be Amended] Specification 
jltemts) to bo Amended] 0004 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0004) Moreover, when this f ccuntor roachoa default value F, procuring flows to tho Y jldo by doololon 8170, end initial value 

0 Is re'oot to o counter and f counter, consequently - since dofoult volue ottainmont of e counter of decision SI07 will bo 

cancetod In the next INT interruption - once egoin - tho e condition 5. Lo, a subheater, - ON (S tri-otato) - becoming - 

We->f-) ... and these 2 conditions wil bo ropoated. 

[Procedure amendment 7] 

[Document to bo Amended] DRAWINGS 

(Item(a) to be Amended] drawing II 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 11] 
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